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Many studies of the effects of solutions of sweet taste substances including 
nutritive and non-nutritive on the drinking behavior or learning with animals 
have been reported in recent years. 
At the same time， these studies have indicated that there are some variables 
to be taken into consideration in the experiments using sweet solutions other than 
the concentration of the solutions. That is， ithas been known that with the in-
crease of opportunities for access to sweet solutions， animals were improved in 
performance in simple learning situations (12)， increasing their intake (6，7)， and 
hunger drive increased the intake in free drinking situations (2，6，8). 
But these findigns can not be always compared with each other because of 
different methods used. Therefore it seems necessary to test the effects of rqa 
above-mentioned factors on one response measure with different concentrations. 
This was the first purpose of the experiment reported here. The second was to 
ascertain the relation presumably existing between the intake and the concentration 
of saccharin solution as shown by Guttman， N. (3，4) with bar-pressing response. 
Thus， the experimantal variables in this experiment were as follows; (a) 
concentration of saccharin solution， (b) hunger drive with which animals have 
their first experience of the contact with saccharin， (c) hunger drive during the 
drinking test， and (d) repetition of the tests. 
METHOD 
Subjects: The Ss were 13 white rats including 5 males and 8 females. At the 
beginning of the experiment， they were 110-150 days old. They were devided 
into two groups according to their weight， sex and volume of water consumption 
in the pretest; one group contains 6 rats (G-A)， the other 7 rats (G-B). The two 
groups corresponded to the two drive condistions under which thrir first experience 
of saccharin and the practice of ingestion were given， e. g.， hunger (G-B) and 
nonhunger (G-A). 
Aρparatus: No special apparatus was used except 13 individual cages in which 
the Ss were fed， and 13 water bottles. The cage was a wooden one with the 
front covered with wire netting through which the bottle with the solution could 
be inserted into the box. The intake was measured by the weight of the solutions 
consumed in 4 min. The concentrations of saccharin solution were 0.01， 0.04， 0.07， 
0.10， 0.13 and 0.16 (%). 
Procedure: The experiment was administered according to the general plan 
shown in Table 1. 
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Throughout all the tests， the group to be tested hungry was put into the 
schedule of 23 hr. food deprivation. while the nonhungry group was allowed to eat 
freely every time. Water was available for both groups every day. But 10 min. 
before the beginning of the daily test， both food and wa ter were removed from 
the cages. A daily diet was given to the nonhungry group 2 hr. before the day's 
test， and to the hungry group immediately after the test. 
The aim of four adaptation periods including the first practice period of inges-
tion was to adapt the Ss to a new switched drive condition or， if it is not the 
case， to measure the water intake， and each of the periods was followed by 
intake tests with the fluid under the same drive condition. The concent ation of 
the solution used in adaptation periods was about 6-8 %. In the last three adapta-
tion periods， this training solution was given in the same manner as in the test， 
but in the first practice period all the Ss had 60 cc. of the solution per day 
without time limit. 
During each test period of 6 days， the intake of each S was recorded of one 
concentration of the solution per day， that is， each of them received a total of 
6 sorts in varied concentrations for 6 days. The order of presentation of these 6 
solutions was counterbalanced across rats by Latin-square. On the first day of 
the third adaptation period and the next day of the fourth test period， the water 
intake was measured by the same procedure as in the test. 
RESUL TS AND DISCUSSION 
Results are shown in Fig. 1. Fig.1 (a) represents the intake of the solutions 
and the water intake with G-A and G鴨 B under conditions of hunger and 
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nonhunger. Fig. 1 (b) is plotted by the intake for all Ss in the test order in 
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Fig. L Intake of saccharm solution in varied concentrations. 
An analysis of variance of the four variables stated in the previous section 
has revealed that the main e妊ectswere all significant at 0.01 level， but no signi-
ficant interaction has been found. 
At first it can be observed tha t the intake curves rise with the increase 
of the concentration. Although we can not clarify any precise relations， such 
as logarithmic function， between intake and concentration， we may say that 
Guttman's findings of bar-pressing response with sucrose and glucose wi1l be 
applicable to the consummatory response with saccharin. And this enables us 
64 Yukio Okubo 
to confirm Spence's assumption tha t“the vigor of the conSummatory response 
varies with the di妊erent concentra tions of reinforcing agent" (11， p. 144). 
As for the effects of hunger， it should be noticed that hunger drive depres-
sed the intake， that is， G-B which practiced the first ingestion of the solution 
under hunger drive condition， and both groups during the hunger test period 
drank less than the corresponding group (G-A) and less than during the non-
hunger test period. This finding is incompa tible with any other results except for 
the result of Smith， M. P. and Carpetta， P. J. (10). They have shown that the 
21 hr. food deprived groups drank the saccharin solution more slowly than the 
2 hr. deprived groups during the first few days of intake tests. But these are not 
necessarily suitable for ours since our findings were obtained through all the 
tests. 
Primarily it seems to be due to the difference of drinking pattern pointed 
out by Smith， M. and Duffy， M. (8) and the fact that the drinking time was 
restricted to 4 min. Then， the difference of the drinking pattern would make the 
Ss with short time limit to produce a reversed result to that of the Ss without 
the limit of drinking time. If so， itshould be followed from our results that the 
drinking pattern conditioned during the first practice period might be relatively 
stable while some changes of the patterns must occur during the test periods. Now， 
it is also important to note that the Ss received different concentrations of the solu-
tion， and that they were trained to ingest the solution of the 6-8 % concentra-
tions during the first practice period. Thus， it is possible tha t because of a 
depression effect， the Ss under hunger drive ingested less than under nonhungry 
condition with the lower concentrations. The generalized drive level raised with 
hunger need might enlarge the depression e妊ect. This interpretation could be 
supported by the facts tha t the increase of intake in the course of the tests was 
observed particularly on the part of higher concentrations and that it was greater 
in case of hungry test than in case of nonhungry test. 
In turn， these interpretations correspond to the opinion that the factor of the 
sweet taste is independent of need reduction (5，9). Lastly， it may be safely as-
serted that our results imply further complexities which are related to the problems 
such as the preference threshold measured by Campbell， B. A. (1). 
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